Enriched Environment Attenuates Surgery-Induced Impairment of Learning, Memory, and Neurogenesis Possibly by Preserving BDNF Expression.
Postoperative cognitive dysfunction (POCD) is a significant clinical syndrome. Neurogenesis contributes to cognition. It is known that enriched environment (EE) enhances neurogenesis. We determined whether EE attenuated surgery-induced cognitive impairment and whether growth factors and neurogenesis played a role in the EE effect. Eight-week-old C57BL/6J mice were subjected to carotid artery exposure. Their learning and memory were assessed by Barnes maze, and fear conditioning started 2 weeks after the surgery. Growth factor expression and cell genesis were determined at various times after the surgery. Surgery increased the time for the mice to identify the target hole in the Barnes maze and reduced context-related freezing behavior. Surgery also reduced the expression of brain-derived neurotrophic factor (BDNF) and neurogenesis in the hippocampus. These effects were attenuated by EE. EE also attenuated surgery-induced reduction of phosphorylated/activated tropomyosin-related kinase B (TrkB) and extracellular signal-regulated kinases (ERK), components of BDNF signaling pathway. ANA-12, a selective TrkB antagonist, blocked the effects of EE on cognition, phosphorylation of TrkB and ERK, and neurogenesis. These results provide initial evidence that surgery reduces BDNF expression and neurogenesis in the hippocampus. Our results suggest that EE reduces surgery-induced impairment of learning, memory, and neurogenesis by preserving BDNF expression.